Purpose: Same-session ureteroscopy for bilateral urinary calculi would potentially reduce costs and the need for a second anesthetic compared with staged procedures. We sought to establish the safety and efficacy of same-session bilateral ureteroscopy relative to procedures for staged bilateral and multiple unilateral calculi in the context of contemporary instrumentation.
INTRODUCTION

A
DVANCEMENTS IN FIBEROPTICS over the past decade have led to the miniaturization of the ureteroscope, thereby facilitating the treatment of urinary calculi. Clinical manifestations of these refinements have been improvements in treatment success and patient morbidity. 1, 2 The technique continues to evolve as investigators seek to optimize stone-free rates while minimizing potentially untoward features of the treatment itself (e.g., ureteral stents). 3 The advantages of same-session bilateral ureteroscopy compared with staged procedures might include a reduction in overall operative time and anesthetic requirements and minimization of the duration of convalescence. Conversely, the technique would expose both ureters to injury that could lead to significant morbidity. Two series of patients treated with samesession bilateral ureteroscopy for calculous disease have been reported. These series were composed largely of patients with small, distal ureteral calculi treated with larger (11F-12F) ureteroscopes and were characterized by high rates of intraoperative ureteral injury (as high as 22%) and postoperative fever (4%-13%). 4, 5 We sought to demonstrate the safety and efficacy of bilateral ureteroscopy utilizing contemporary instrumentation for calculi located throughout the upper urinary tract. this series, 23 patients (46 renal units) underwent 24 samesession bilateral ureteroscopic treatments and comprise our study population (Table 1 ). The single patient who required a second procedure had large, impacted calculi bilaterally mandating stent placement without treatment after the first attempt. The primary endpoint of the study was the overall complication rate.
To provide a context for these results, we also examined the outcomes for those patients (N 5 54) treated for multiple calculi within one renal unit and those (N 5 11) treated with staged ureteroscopy (within 2 months) for bilateral urolithiasis. The former group was expected to have similar stone burdens (the sum of the largest lengths for all calculi) and operative time, thus providing a basis for assessing the effects of the bilateral procedure. The criterion for inclusion in this group was that the calculi must be located in two separate positions within the kidney (e.g., upper, middle, or lower calix; renal pelvis) and/or ureter (e.g., lower or upper) and not be merely a collection of stones in one locale (e.g., lower pole only). The latter cohort was comprised of patients who would have been candidates for a same-session bilateral procedure but were treated in separate sittings because of surgeon preference. This group was intended to provide insight into the effects of staging. Because this was a retrospective study, we were unable to define with certainty how many of the staged procedures started out as intended same-session procedures. However, this undoubtedly occurred on a few occasions. We generally approached the most symptomatic side first or, if there was no difference, the side that was obstructed or had the largest stone burden. Of the three most experienced surgeons, one tended to opt for same-session treatment in lieu of a staged procedure when treating bilateral stones (80% v 42% v 40%; P 5 0.08).
Techniques
Ureteroscopy was generally performed with either a 6.9F semirigid or flexible ureteroscope, although a 7.5F flexible ureteroscope was used occasionally. Ureteral dilation, when necessary, was carried out to 15F using a balloon dilator. A ureteral access sheath was not typically used, and irrigation was under pressure (150-300 mm Hg) and controlled via a valve attached to the ureteroscope. Ureteral stents were placed following long (.90 minutes) or traumatic procedures. 6 The holmium laser (200-or 300-mm fiber) was used to fragment the offending calculus into 1-to 2-mm pieces in most cases requiring lithotripsy.
Procedures were considered successful if either a solitary calculus was removed in its entirety or all fragments were absent on radiographic follow-up. All patients who underwent lithotripsy required radiographic follow-up for their procedure to be considered a success, and when possible, stone-free rates reflect imaging obtained at least 1 month after their procedure to allow for fragment passage. Radiographic follow-up typically consisted of a plain radiograph at 1 month and subsequent intervals thereafter, depending on the patient's stone status.
Statistical methods
Bivariate analyses were performed on all clinical data and outcome measures. The chi-square test was utilized to determine the significance of differences of nominal data between the two groups. The Kurskal-Wallis test was used to assess the significance regarding continuous data. Between-group comparisons of patient, stone, and operative data were not performed; rather, all potentially relevant variables (P , 0.3) were included in initial multivariable models. Comparisons of postoperative morbidity were made using the following groupings: (1) bilateral (staged or simultaneous) v only unilateral procedure; and (2) same-session bilateral v unilateral (staged bilateral and multiple unilateral) procedure. Logistic regression 7 was performed on the entire sample (same-session bilateral, staged bilateral, and unilateral) in a retrograde fashion to assess the association of clinical and operative data with postoperative morbidity. All analyses were conducted using Statview (SAS Institute, Cary, NC) and were performed at the 5% significance level. 
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RESULTS
Patients treated with staged bilateral procedures had significantly fewer calculi (N 5 1.1) than those with unilateral (N 5 2.1) calculi or treated in same-session bilateral (N 5 2.0) procedures (P , 0.0001). This difference is subsequently manifested as a smaller stone burden treated in the staged bilateral group (P , 0.0001).
There were no differences in any of the technical aspects or stone-free rates (among those with adequate follow-up) between the three groups ( Table 2) . Stone-free rates are further stratified by stone location in Table 3 . Patients treated for strictly ureteral calculi were entirely stone free after 1 month regardless of whether the procedure was bilateral or unilateral (although the sample size was small).
There were two intraoperative complications, one in the staged bilateral and one in the same-session bilateral group, which consisted of small ureteral perforations managed with a ureteral stent following the procedures. Postoperative complications are described in Table 3 . Postoperative "pain" was the most frequent complication, mandating a readmission, emergency department visit, or reinstrumentation in 17% of patients in the same-session bilateral group, 9% of the staged bilateral group, and 7% of the unilateral group. One patient treated for multiple unilateral calculi had severe flank pain resulting in early removal of her ureteral stent. No other patient required reinstrumentation. Of note, one patient treated for large bilateral calculi in one session sustained a pulmonary embolus resulting in his death. His procedure lasted 175 minutes, although the first side was completed in less than 1 hour.
Patients undergoing same-session bilateral ureteroscopy had a significantly higher postoperative complication rate than those undergoing unilateral (multiple unilateral and staged bilateral) procedures (29% v 12%; P 5 0.04) (Table 4) . Conversely, when grouping all bilateral (staged and same-session) patients together, there was no greater risk of postoperative morbidity than in patients treated only unilaterally (22% v 11%; P 5 0.15). We also noted no difference when comparing the complication rates of each group separately (P 5 0.12). Among the same-session bilateral cohort, 4 patients (16%) had postoperative complications attributed to pain. This effect was unrelated to ureteral stenting, as two patients had no stent, one patient had a unilateral stent, and one patient had bilateral stents (P 5 0.14).
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DISCUSSION
Opponents of same-session bilateral ureteroscopy cite potential injury to both ureters as a rationale for performing treatment of these calculi in separate sittings. Anecdotal reports of same-session bilateral ureteroscopy utilized larger (10.5F-11F) ureteroscopes 4, 5 and were characterized by high ureteral perforation rates (up to 22%) and frequent postoperative fever (4%-13%). Most of the calculi treated were located in the distal ureter, and, although no long-term postoperative complications were noted, a greater frequency of significant ureteral perforations and ureteral strictures has been reported in larger series utilizing similar-size ureteroscopes. 8, 9 Given these reports and the documented improvements in stone-free and complication rates of ureteroscopy 1,2,10 largely attributed to advancements in instrumentation, we sought to demonstrate the safety of bilateral ureteroscopy for urinary calculi located throughout the urinary tract. Specifically, the emphasis of the current study was to justify the use of bilateral ureteroscopy by focusing on morbidity (the primary endpoint of this study) rather than efficacy (a secondary endpoint). For comparison, we used two controls: patients treated for multiple unilateral calculi in at least two distinct locations (as these individuals would likely possess similar stone burdens and require similar technical considerations, thereby providing a context to interpret the effects of instrumenting both ureters as opposed to one) and patients treated for bilateral calculi in a separate sitting (as these individuals would provide a context for evaluation of a staged versus a simultaneous approach).
The seminal finding of our study was the tendency toward more frequent postoperative complications among those patients treated for bilateral calculi in a single sitting compared with those treated unilaterally or bilaterally in a staged procedure. This finding did not reach statistical significance on bivariate analysis because of inadequate statistical power. However, our 11% and 14% postoperative complication rates (with no major complications) among patients treated for unilateral and bilateral (staged) calculi are comparable to the rates in other contemporary series (10%-12%), 1, 11, 12 thereby providing a valid context in which to interpret our results in treating bilateral stones in the same sitting. After adjusting for differences among the three groups in our multivariable analysis, we determined that patients undergoing same-session bilateral ureteroscopy were four times as likely to develop a postoperative complication as patients treated either unilaterally or with staged bilateral procedures. At first glance, this added risk of performing same-session bilateral ureteroscopy might argue for staging the procedure; however, our complication rate of 29% for same-session patients is equivalent to a 14.5% rate per renal unit, which is similar to our reported rates for patients with multiple unilateral calculi and those with bilateral calculi treated in two sessions. This implies that the overall risk of treating a patient with bilateral stones is determined by the number of renal units addressed independent of whether they are treated simultaneously or in separate procedures and that by staging the treatment, the risk of developing a complication is only diffused over time rather than being assumed collectively at the time of a same-session bilateral procedure.
The results from the current study also suggest the need for postoperative ureteral stents in those treated for bilateral or multiple unilateral calculi, as these patients were 70% more likely to develop a postoperative complication when a ureteral stent was not placed after their procedure. Other investigators have demonstrated that ureteral stents are not needed after treatment of uncomplicated distal ureteral calculi. 13 This proposition, although at odds with current practice trends based on animal data, 14, 15 was confirmed by a multi-institutional randomized trial.
3 Although we advocate "stentless" ureteroscopy for calculi throughout the urinary tract in selected patients, 6 the current study enables us to refine this evolving philosophy. Patients in this report generally had larger calculi treated in multiple locations and consequently had longer operations (79 v 46 minutes) than the unstented population in a prior study. 6 These findings reiterate the need to develop criteria for forgoing stents based on large institutional series that can subsequently be tested in a randomized setting. On the basis of our findings, we now place at least a unilateral ureteral stent in patients undergoing bilateral ureteroscopy and are more likely to use a stent when treating multiple unilateral calculi in at least two distinct locations. The principal limitations of this study are that it is retrospective and there is no long-term postoperative imaging. As a tertiary referral center, we often provide definitive treatment; however, after an initial postoperative visit (usually with radiographic imaging), patients return to the care of their local physicians. Consequently, patient follow-up is often short, and the success rates presenetd likely underestimate the true stonefree rates that are achieved after sufficient time has elapsed for fragment passage. However, this limitation should be placed in perspective, as assessing patient morbidity after bilateral ureteroscopy, rather than defining therapeutic efficacy, was the primary goal of the study. Another potential limitation is the small number of patients treated with staged bilateral procedures. Nonetheless, our findings suggest that same-session bilateral ureteroscopy is associated with a greater risk of a postoperative complication compared with unilateral treatment. However, patients who require a second treatment (such as those with bilateral calculi who are treated in separate sittings) assume the risk of the second procedure, which, in conjunction with that of the first procedure, approximates the risk of treating bilateral calculi in a single session.
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CONCLUSION
In general, same-session bilateral ureteroscopy carries with it an inherently higher risk of postoperative morbidity compared with unilateral procedures. This risk appears to be independent of various clinical and stone features. Because the risk among these patients is twice that for those treated with staged procedures, the overall chance of developing a postoperative complication is essentially equivalent. Ureteral stenting of patients with multiple unilateral (in two distinct locations) and bilateral calculi appears to lessen the risk of a postoperative complication.
